reaction at 65 kDa ( Fig. 1) . No binding of the probe was observed to proteins in ram or bull seminal plasma (Fig. 1 ). Preincubating blots with fucoidin (2 mg/ml) blocked completely uptake of 12sI-BSA-fucose to proacrosin in all species but 100 mM-L-fucose or 2 mM-pAB had no effect. Control blots probed with IZ5I-BSA were negative in all cases. Sperm proacrosins show S0-60% sequence similarity in their N-terminal regions with bovine pancreatic trypsinogen and it was of interest, therefore, to investigate if this serine proteinase also had carbohydrate-binding activity. Results showed that trypsinogen behaved in a similar fashion to sperm proacrosin and that uptake of the probe could be reduced considerably (75%) by fucoidin but not by the presence of 2 mM-pAB.
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These results indicate that certain kinds of serine proteinases have the capacity to recognize and bind to carbohydrates on neoglycoproteins or to long-chain polysaccharides in addition to their nascent enzymic activity. These observations help to explain why fucoidin is such a potent inhibitor of fertilization in vitro and why it must be present at the time of sperm-egg interaction (Lancaster eta/., 1988). Proacrosin is sequestered within the acrosome and is only released following the acrosome reaction which takes place close to the surface of the egg; hence, pretreatment of intact spermatozoa with fucoidin has no effect on their zona binding capacity (Lancaster et al., 1988 ). The precise relationship between the carbohydrate-binding site of proacrosin and its active enzyme site is currently being explored. The endoplasmic reticulum (e.r.) is the main site of synthesis of phospholipids in hepatocytes. The enzymes involved in the synthesis of the glycerophospholipids are located at the cytosolic side of the e.r. bilayer (Bell et al., 1981; Higgins, 1979 Higgins, , 1981 Hutson & Higgins, 1982 , 1985 . Phospholipids are then translocated across the bilayer, directed to other membranes or assembled with lipids and protein in the plasma lipoproteins which are secreted. The mechanisms involved in sorting and targeting phospholipids are essentially unknown.
Compartmentalization of phospholipids formed from //'C]-serine by base exchange in rat liver microsomes
The only pathway for the synthesis of phosphatidylserine (PS) in animal cells is by the base-exchange enzyme which is Abbreviations used: e.r., endoplasmic reticulum; PS, phosphatidylserine; PE, phosphatidylethanolamine; TNBS, trinitrobenzene sulphonate; TNP, trinitrophenol. located in the ex. (Ansell & Spanner, 1082; Bjerve, 1985) . When rat liver microsomes (e.r.) were incubated with [ I4C]serine, the labelled base was incorporated rapidly into membrane phospholipid. Incorporation was inhibited more than 90% by trypsin treatment, indicating that the serine base-exchange enzyme is located at the cytosolic side of the e.r. membrane.
[14C]Serine was incorporated to the greatest extent into microsomal PS; however, label also appeared in phosphatidylethanolamine (PE) (Fig. lu) . It has been reported that PS-decarboxylase is a mitochondria1 enzyme (Dennis & Kennedy, 1972; Suda & Matsuda, 1974) . However, those studies used exogenous PS dispersed by detergent as a substrate. This would not necessarily gain access to the membrane-bound enzyme. PE formed by decarboxylation was also methylated and after 6 0 min incubation the radioactive label in PC exceeded that in PE. PE formed from PS therefore does not equilibrate with PE pools synthesized directly either by synthesis de novo or base exchange, neither of which are convened to PC to any significant degree by rat liver microsomes (Hutson & Higgins, 1082 , 1985 .
Most of the labelled PS and PE in the microsomal membranes was inaccessible to trinitrobenzene sulphonate (TNBS) at all time-points, suggesting that these newly formed phospholipids are in the cisternal leaflet of the bilayer (Fig.  1 a) . Consistent with this, the specific activities of the labelled PS and PE were more than 6-fold greater than those of the TNBS derivatives. The base-exchange enzyme is apparently closely linked to a translocation mechanism so that newly synthesized PS is rapidly transferred to the cisternal leaflet where it is decarboxylated to form PE, which is also retained in the cisternal leaflet.
Using phospholipase C as a probe (Higgins, 1979) , we found that none of the PC formed via the serine baseexchange pathway was available for hydrolysis by phospholipase C. Under the same conditions, approximately half of the total phospholipids and 85% of the total PC were hydrolysed. The specific activity of the cisternal leaflet PC was more than 400 times that of the cytosolic leaflet PC. This is in contrast to our previous finding that PC formed by the CDP-choline pathway is retained in the cytosolic leaflet (Higgins, 1979) . PC synthesized by different pathways therefore have different locations and the pools of PC on either side of the bilayer do not equilibrate.
Incorporation of /'JC]serine into very low density lipoprotein secreted by isolated hepatocytes
When isolated hepatocytes were incubated with [ "C]serine, the labelled base was incorporated into the cell PS, reaching a peak after 30 min. PE was labelled more slowly and very little label appeared in the cell PC after 90 rnin incubation. There was no significant secretion of labelled phospholipid for the first 60 rnin of incubation and after this lag period only PC was labelled to any significant extent (Fig.  1 b) . The specific activity of secreted PC was more than four times that of the cell PC. Serine is therefore selectively incorporated into secreted PC rather than cell PC.
These observations indicate that PS formed by base exchange in the e.r. is selectively channelled into a pool of PC at the cisternal side of the membrane, which is used for assembly of very low density lipoprotein in the cisternae of the ex. or the Golgi membranes (Higgins & Hutson, 1984; Higgins & Fieldsend, 1987) . Thus, membrane phospholipids are not mixed, but appear to be sequestered in functional compartments which may have different metabolic fates.
